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【Abstract】Objective:    Although long bone frac-
ture in children is not life-threatening, it may cause major
disability, loss of working days and severe psychological
distress. We conducted this study to determine the pattern
of extremity fracture due to trauma in children.
Methods:    During one year in six general hospitals in
Tehran, trauma patients who were hospitalized for more than
24 hours and sustained injuries within seven days before
admission were included in the study. The records of chil-
dren (≤16 years old) hospitalized in six general hospitals in
Tehran due to trauma were reviewed prospectively.
Results:    During the study period, 1 274 children had
sustained extremity fractures. Male to female ratio was 3.6/
1, with the mean age of (10.3±4.2) years. Falls and traffic
crashes were the main causes of injuries, with the percent-
ages of 57.3% and 37.1%, respectively. Simple fall (falling
on the ground) consisted 60% of patients that sustained
fall-related injuries. Pedestrians and bicycle riders comprised
most of the cases that were injured due to traffic crashes. Of
our cases, 56.8% sustained fractures in the upper extremi-
ties and 43.2% in the lower extremities. Forearm was the
most common fracture site (34.1%). Comparing our results
in preschool and school-age children, falls were the main
cause of injuries in both groups, but fractures of lower ex-
tremities were significantly more common in preschool
children.
Conclusions:    Improvement of physical condition of
sidewalks and crossings in roads will be necessary for pre-
vention of injuries. More attention to safety of home envi-
ronment should be paid for control of preschools’ injury at
home. Education of children and adults is necessary to re-
duce injuries resulting from road traffic crashes.
Key words:    Child, preschool; Extremities; Fractures,
bone; Accidents, traffic; Wounds and injuries
Injury is a prominent cause of mortality and morbid-ity among children1, 2 and fracture is a commonreason for emergency department visit and hospi-
talization in children.3, 4 Nevertheless, there are few re-
ports about the pattern of fractures among children.
Among children with polytrauma, extremity fractures
are observed in more than 75% of cases.5 Fracture of
extremity is rarely life-threatening, but it may cause
major disability, loss of working days and severe psy-
chological distress.3,6 Epidemiological characteristics of
fracture in children depend on different factors such as
age, sex, injury mechanism and socioeconomic
differences.7
According to the study of disease and injury in Iran,
injuries are the main category causing the highest
Disability-Adjusted Life Year (DALY) rates (28% of the
total).8 Unfortunately, little research has been conducted
concerning nonfatal childhood injuries in our country.
However, for injury prevention, in-depth knowledge of
causes and nature of these injuries is mandatory. We
conducted this study to determine the pattern of ex-
tremity fracture due to trauma in children.
METHODS
The patients admitted to emergency rooms in six
general hospitals in Tehran within one year (from Au-
gust 23, 1999 to September 21, 2000) were enrolled in
this study. In Iran, pediatric trauma patients are man-
aged in the related departments of general hospitals,
not in pediatric centers. These hospitals are situated in
different regions of the city: Imam Hossein Hospital in
the Western part, Moayeri and Sina Hospitals in the
central part, Hafteteer Hospital in the Southern part,
and Imam Khomeini and Shariatti Hospitals in the East-
ern part. Trauma patients who were hospitalized for more
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than 24 hours and had sustained injuries within seven
days before admission were included in the study. The
patients who suffered from burns and poisoning were
excluded, since there are other specialized referral cen-
ters for these patients in Tehran. This study was car-
ried out by a valid questionnaire, designed in Sina
Trauma Research Center. During the study, the trained
physicians visited trauma patients in emergency rooms
and wards and filled in the questionnaires round the
clock. The collected data included patients’
demographics, physiological state on admission, de-
finitive anatomic sites of injury, prehospital care, pro-
cedures performed during hospitalization, Injury Sever-
ity Score (ISS), Glasgow Coma Scale (GCS), length of
hospital stay and source of reimbursement. In this
study, the injuries were grouped into standard anatomic
categories based on the International Classification of
Diseases and related health problems (ICD-9). The sub-
set comprising children under 16 years old were
reviewed. Statistical analysis was performed using the
SPSS software (version 10.0 for windows). The chi-
square test was used for the statistical analysis. P< 0.05
was regarded as statistically significant difference.
RESULTS
During the period of this study, 1 274 children were
admitted due to the fracture of extremities. This group
comprised 15.9% (1 274/8 000) of all patients attend-
ing the emergency departments of six general hospitals.
Among them, there were 994 (78%) males and 280
females (22%) with mean age of (10.3±4.2) years
(median=11 years). Although the age pattern of male
patients was very similar to the overall study group,
girls had their peak at the age of 5-8 years (Figure 1).
Eighty-four cases (6.6%) sustained more than one
fracture, 77 cases suffered from two fractures, 6 patients
sustained 3 fractures and one case had 4 fractures.
The fracture was caused by falls in 679 cases (53.3%),
road traffic crashes (RTCs) in 473 (37.1%) and other
causes in 122 (9.6%, Table 1). Falling to the ground
comprised 60% of all injuries.
The majority of victims in RTCs were pedestrians (63%,
Table 1).  Fractures of the lower extremity were common
due to RTCs (χ2=301.46, P=0.0001). On the other hand,
falling was the main cause of upper limb fracture and
the frequency of children sustaining fracture of the up-
per extremity by falls was distributed with nearly an
equal proportion in the house and outside the house.
Forearm fracture was the most common type of
fractures, representing 34.1% of all cases followed by fe-
mur fracture (298 cases, 21.8%) and arm fracture (284
cases, 20.8%), respectively (Table1). According to age
groups, fractures of femur and forearm were the most
common fractures in preschool and school age chil-
dren with the percentages of 36.4% and 39.8%, respec-
tively (Table 1). Characteristics of patients according to
age groups are mentioned in Table 1. Closed reduction
without external fixation was the main treatment in our
cases (65.8%), followed by open reduction with internal
fixation (29.2%) and closed reduction with internal fixa-
tion (4.4%). Finally 8 cases (0.6%) received open re-
duction without internal fixation. Except for the humeral
fracture, most fractures of other long bones occurred in
the shaft of bone. About 45.3% of patients that needed
internal fixation suffered from fracture of lower end of
humerus (101/223). The majority of injuries were
unintentional; 20 (1.6%) patients sustained injuries due
to acts of violence. Associated injuries were recorded in
58 (4.6%) patients. Accompanying injuries are listed in
Table 2. Summer was the season with the highest frac-
ture frequency in both female and male patients with
395 (30%) cases. There was no statistical difference in
seasonal fracture distributions between boys and girls
(χ2= 3.63, P=0.304).
Three patients died due to severity of injuries and
head injury was the main cause of death. Overall, 318
patients (24.7%) received prehospital care. The aver-
age length of hospitalization was 4 days (with a range
of 1 to 60 days) and the median duration of immobiliza-
tion was 4 weeks.
Figure 1. Frequency distrbution of children with extremity frac-
tures according to age and sex.
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DISCUSSION
In this report, we investigated the pattern of extrem-
ity fractures among children in a hospital-based study.
Like many previous studies, 9-11 our results showed a
clear gender disparity in which males were generally
more likely to sustain extremity fracture. In our study,
the male/female ratio was 3.6:1. This can be attributed
to risk taking behaviors among males (beginning after
infancy and extending to old age) that expose them to
more prevalent and severe injuries. In our study, the
fracture frequency was the highest in summer, followed
by spring. This is similar to findings in other reports.9, 11
Aktas et al9 studied 515 childhood fractures and
Table 1. Characteristics of children sustaining extremity fractures (n, %)
Age group                                         1-6 years                                     7-16 years                                               Total
Sex
    Male                                              181 (63.5)                                      813 (82.2)                                             994 (78)
    Female                                          104 (36.5)                                     176 (17.8)                                              280 (22)
Cause of injury
    Falls                                              154 (54.0)    525 (53.0)                679 (53.3)
       Fall from =4 m                3                                                  16
       Fall from < 4 m              70                                                 137
       Fall from stairs              23                                                  48
       Fall to ground              58                                                 324
    Traffic crashes           111 (38.9)   362 (36.6)               473 (37.1)
       Pedestrians             86                                                 212
       Cyclists               8                                                   24
       Motorcyclists               7                                                   61
       Car passengers                           10                                                  65
       Others                                          20 (7.1)                                       102 (10.4)                                             122 (9.6)
Location of fracture                          300                                               1066
    Arm                                                 88                                                 196                                                       284 (20.8 )
    Forearm                                          42                                                424                                                        466 (34.1)
    Hand                                                 7                                                  29                                                          36 (2.7)
    Femur                                           109                                                 189                                                       298 (21.8)
    Leg                                                  48                                                197                                                       245 (17.9)
    Foot                                                   6                                                  31                                                         37 (2.7)
ISS
    Mild                                               252 (88.4)                                      796 (80.7)                                           1050 (82.4)
    Moderate                                         21 (7.4)                                       164 (16.6)                                             185 (14.5)
    Severe                                          12 (4.2)                                          27 (2.7)                                                39 (3.1)
Table 2. Accompanying injuries in children with extremity
fracture
Type of injury                                                      n (%)
Skull fracture                                                   14 (16.3)
Facial bone fracture                                           9 (10.5)
Head injury                                                       21 (24.2)
Rib fracture                                                        4 (4.7)
Lung injury                                                         4 (4.7)
Injury of intra abdominal organs                        9 (10.5)
Pelvic fracture                                                 14 (16.3)
Spinal column fracture/dislocation                     5 (5.8)
Others                                                                6 (7)
Chinese Journal of Traumatology 2010; 13(4):217-221. 220 .
found that falls caused most of the fractures (80%).
Kopjar and Wickizer3 also reported that fall was the
common mechanism of fractures (71%). On the other
hand, Bennek’s report showed that RTCs was the most
common cause of injury (more than 50% of the cases),
followed by falls and play or sports accidents.10 In our study,
falls were also the main injury cause in 57.3% of cases
and simple falls (falling to the ground) consisted 60%
of patients that sustained injury due to fall. RTCs were
the second common cause of injury in our patients.
Meanwhile, most of cases injured due to traffic acci-
dents were pedestrians and bicycle riders. Pedestri-
ans are usually injured when traveling in routs that are
used by motor vehicles capable of traveling at high
speeds. Physical separation of pedestrians from motor
vehicles and traveling in their exclusive sidewalks, paths
or lines in addition to educating people to obey the traf-
fic rules are the most important strategies that can
lessen the magnitude of the pedestrian-related injuries.
There were no significant differences in the cause
of injuries between preschool and school-age children.
The percentage of preschool children that sustained
fractures as pedestrians was higher than that of school-
age children, meanwhile fractures due to riding of mo-
torcycles and bicycles was two-fold in school age
children. More attention to safety of home environment
is necessary for control of preschools’ injury at home.
In addition, more supervision of children by parents in
children’s outdoors activities seems necessary, espe-
cially for preschool children.
Aktas9 reported 77% upper extremity and 23% lower
extremity involvement and the most commonly fractured
bones were radius-ulna (24%) and forearm (45%) in his
series. Lyones et al12 showed similar results in their
study. Meanwhile, Kopjar3 reported arm fracture as
common type, representing 66% of cases. In our study,
56.8% of fractures were in upper extremity and 43.2%
in lower extremity.
Regarding previous reports, it seems that there is a
correlation between mechanism of injury and location
of fractures in children. In reports that falls and sport
injuries comprised the most common cause of injuries,
upper limb fractures were more common than lower
limbs. 1, 3, 9, 12 This is why RTC more commonly leads to
lower extremity fractures.10
The most commonly fractured bone in our patients was
radius plus ulna (27%) and forearm (35%). These findings
are similar to results of most previous studies.9,12,13 In pre-
school children, femur comprised higher proportion of
fractures, which might be attributed to inpatient setting
of our data with over-representation of more severe
cases. To put it in another way, these patients are more
commonly hospitalized than other patients for treatment.
In our series, surgical treatment (open reduction with
internal fixation) rate was higher for humerus and fore-
arm fractures with the percentages of 33.2% (101/304)
and 30.5% (93/304), respectively. Our findings are simi-
lar to that reported in previous studies.9,14 In contrast to
adults, supracondylar fracture is common among chil-
dren and might result in limitation of elbow motion that
is one of important complications in pediatric fracture.
The physicians facing the supracondylar humerus frac-
tures should remember the greater necessity for surgi-
cal treatment.
Our dataset included six major trauma hospitals in
the metropolitan city of Iran. However, the data were
collected in 1999. This study was not repeated due to
the costs and lack of a sustained injury registry in the
region. There is no evidence regarding a change in the
pattern of injuries in the studied population, 15 despite
changes in the rate of road traffic injuries in the recent
years.16 Nevertheless, the results should be interpreted
with caution and can be used as a baseline for com-
parison with future findings.
We reviewed the records of the 1 274 consecutive
patients aged 1-16 years to demonstrate patterns of
the extremity fractures in children. Improvement of physi-
cal condition of sidewalk and cross-roads will be nec-
essary for prevention of injuries. Considering preven-
tion of falls as a predominant mechanism of injury in
the study population, more attention to safety of home
environment is necessary for control of preschool
children’s injury at home. Education of children and
adults is mandatory for reduction of injuries resulting
from traffic crashes.
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